Changes in the steady-state fluorescence anisotropy of N-iodoacetyl-N'-(5-sulfo-1-naphthyl)ethylenediamine attached to the specific thiol of sarcoplasmic reticulum Ca2+-ATPase throughout the catalytic cycle.
Cys674 of the sarcoplasmic reticulum Ca2+-ATPase was selectively labeled with N-iodoacetyl-N'-(5-sulfo-1-naphthyl)ethylenediamine without a loss of the catalytic activity, and the steady-state fluorescence anisotropy of this label and its total fluorescence intensity were followed throughout the catalytic cycle. At 25 degrees C, the anisotropy and the total fluorescence intensity increased by 2.1 and 9.4%, respectively, upon Ca2+ binding to the high affinity sites. Upon subsequent ATP binding to the catalytic site, the anisotropy and the total fluorescence intensity decreased by 6.8 and 23.9%, respectively. These drops likely occurred in the enzyme.ATP complex. The extents of changes upon additions of Ca2+ and ATP in the anisotropy, but not in the total fluorescence intensity, were greatly reduced by lowering the temperature. Slight drops in the anisotropy and the total fluorescence intensity occurred upon conversion of phosphoenzyme (EP) from the ADP-sensitive form to the ADP-insensitive form. The anisotropy and the total fluorescence intensity returned to the initial level when EP was hydrolyzed. Mg2+-dependent Pi-induced drops in the anisotropy and the total fluorescence intensity occurred coincidently with EP formation from Pi. These demonstrate that the ATP-induced drops in the anisotropy and the total fluorescence intensity are predominant throughout the catalytic cycle. Most probably, the changes in the anisotropy are due to changes in the rotational diffusion of the label. These findings indicate that ATP binding to the catalytic site induces a relaxed conformation in the microenvironment of the label bound to Cys674.